An ORF323 with homology to crtE, specifying prephytoene pyrophosphate dehydrogenase, is encoded by cyanelle DNA in the eukaryotic alga Cyanophora paradoxa.
Carotenoids are essential constituents of the light-harvesting and light-protective systems of photosynthetic organisms. The biochemistry of carotenoid biosynthesis in eukaryotes is known, whereas evidence for the genes specifying this biosynthetic pathway is scant. We report here the nucleotide sequence and expression of a gene likely encoding crtE (prephytoene pyrophosphate dehydrogenase). The reaction product of this enzyme is phytoene, a C40 carotenoid precursor common to all organisms. The gene is found in the cyanelle (plastid) DNA of an eukaryotic alga, Cyanophora paradoxa. The expression into protein of cyanelle crtE has been demonstrated in vitro. The identity and similarity scores of CrtE from cyanelles with the corresponding protein from the photosynthetic bacterium Rhodobacter capsulatus are 28.6 and 68.5%, respectively.